Drugs with specific and intensive toxicity to nematodes, termed nematicides, might be suitable for the isolation of nematicide-resistant mutants. For this purpose, several medical anthelmintics, namely ascaridol, bephenium, d-tubocurarine chloride, piperazine adipate, piperazine hydrate, phenothiazine, n-hexylresorcinol, dithiazanine iodide, pyrvinium pamoate and thiabendazole have been tested for their influence on the population growth of Caenorhabditis briggsae and Turbatrix aceti. Ascaridol, bephenium, d-tubocurarine chloride, piperazine adipate, piperazine hydrate, phenothiazine and n-hexylresorcinol were shown to have a small to moderate toxicity. The effect of thiabendazole on population growth of C. briggsae is moderate, but its action on T. aceti is intense. Finally, dithiazanine iodide and pyrvinium pamoate are very toxic to both nematodes. It is concluded that dithiazanine iodide, pyrvinium pamoate and thiabendazole (restricted to T. aceti) might be suitable for the isolation of resistant mutants.
Since the early work on the axenic cultivation of free-living nematodes, an increasing amount of information on the nutrition, physiology and biochemistry of these organisms has appeared. As a result, the induction and isolation of suitable mutants for enhanced genetic analysis seems no longer an impossible task.
In particular, two classes of mutants might be very suitable for genetic analysis: the first, consisting of mutants resistant to drugs, the second comprising organisms, defective with regard to the biosynthesis of metabolites (e.g. some amino acids, vitamins ... ), so called auxotrophs, whose viability depends upon supplementation of the medium. Successful isolation of resistants (after induction of mutants) depends on the availability of suitable drugs and knowledge about the effective concentrations. The term "suitable drug" is here defined in a general way as a nematicide with specific and intense toxicity on the free-living nematodes Caenorhabditis briggsae and Turbatrix aceti. In the opinion of the authors sufficient information about such nematicides is not available in the literature.
In the present study, several medical anthelmintics have been screened with regard to their influence on the population growth of C. briggsae and T. aceti. Their value as suitable nematicides for genetic work is discussed.
MATERIALS AND METHODS
The anthelmintics tested in this study were: ascaridol and n-hexylresorcinol Water soluble nematicides (both piperazines) were solved in distilled water;
drugs, which were poorly soluble or insoluble in water were solved in dimethylsulfoxide (DMSO; Merck AG, Darmstadt, Germany), after it was ascertained that dimethylformamide (DMF) was too toxic. No toxicity of DMSO in concentrations up to 1 % v/v was observed. Stock solutions were usually made at 50 mg/ml solvent. Drugs, poorly soluble, even in DMSO, were prepared at 25 mg/ml solvent. The highest concentration of nematicide tested was 500 (eventually 250) f1.g/ml medium, so that the highest concentration of DMSO in the final medium did not exceed 1 % v/v. Nematicides, which were known to be heat stable, were sterilized by autoclaving the stock solutions at 125° C for 15 minutes. Ascaridol is heat labile; it was sterilized by millipore filtration (solvent resistant filter, HA grade).
Nematodes were grown in a culture medium, consisting of a peptone-yeast medium (Cryan et al., 1963) , supplemented with 15 % v/v of heated liver extract (Sayre et al., 1963) . For T. aceti 3 %v/v of acetic acid was added to the peptoneyeast medium. In assay-preparations, a quantity of 0.2 ml of nematicide solution was added to 19.8 ml culture medium, giving a concentration of 500 f1.g nematicide/ml final medium (eventually 250 f1.g/ml as already mentioned). Water insoluble nematicides precipitate immediately when added to the culture medium. This phenomenon is inevitable, but the term concentration is maintained for the sake of convenience.
Smaller concentrations were prepared by subsequent dilution with culture medium.
The media were inoculated with nematodes from stock cultures in exponential growth phase (concentrated by centrifugation) and incubated at 20° (C. briggsae,) or 28° (T. aceti). Each experiment was started with equal amounts of nematodes in both controls and the various concentrations tested in order to facilitate interpretation. C. briggsae was incubated in extremely thin film cultures (usually 2.5 ml in a 50 ml screw-capped erlenmeyer flask); with this technique high population densities with only a small percentage of dead worms was obtained. As requirements of T. aceti are less critical, screw-capped culture tubes (26 X 100 mm, 2.5 ml medium) were used for most experiments with this species.
The Caenorhabditis species used in this work was originally obtained from B. Zuckerman (University of Massachusetts, East Wareham, Massachusetts,
